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Thoracic outlet syndrome refers to a multitude of signs and symptoms in the upper limb resulting from compression of
the neurovascular bundle within the interscalene triangle. It is a complex clinical entity to diagnose on imaging, given its
transient and postural nature, which is not often appreciable on nondynamic imaging. Here we describe an uncommon
presentation of thoracic outlet syndrome resulting from an extrapleural lipoma and outline its multimodality-based
investigation and management. (J Vasc Surg Cases 2016;2:149-51.)The thoracic outlet is an anatomic space demarcated
by the ﬁrst thoracic vertebra, ﬁrst rib, and manubrioster-
num.1 This dynamic compartment experiences volume
changes with respiration and movement and is traversed
by myriad structures, including the brachial plexus and
the subclavian vessels. Impingement of any of these struc-
tures can result in thoracic outlet syndrome (TOS), a
complex clinical entity with a varied presentation. Here
we describe an uncommon presentation of TOS arising
from an extrapleural lipoma.
The patient consented to the publication of this report.CASE REPORT
History and examination. A 51-year-old mechanic pre-
sented to the vascular clinic in September 2013 with a history of
swelling and discomfort in the left arm associated with prominent
varicosities. Other than being a lifelong smoker, the patient re-
ported no signiﬁcant past medical history and was normally ﬁt and
well. On examination, the hand was warm and well perfused. All
the pulses in the upper limb were palpable.
Investigations. Given the presenting symptoms and appear-
ance of prominent upper arm varicosities, a venous malformation
was initially suspected. A Doppler ultrasound examination and
magnetic resonance imaging (MRI) of the upper arm were thus
performed, which showed a dilated bed of superﬁcial veins but
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time the upper arm swelling and varicosities had progressed. A
compression sleeve was used to control his symptoms. In light of
the worsening symptoms and prior exclusion of a venous malfor-
mation, venography was performed to exclude central venous oc-
clusion as a cause of the dilated superﬁcial veins.
Digital subtraction venography with the arm in adduction
demonstrated a largely unremarkable appearance of the subclavian
vein (Fig 1, a). However, on dynamic testing in abduction, as is
routinely performed in our institution, the subclavian vein dramat-
ically tapered at the level of the ﬁrst rib (Fig 1, b), demonstrating
dynamic occlusion of the vein in keeping with TOS.
To further conﬁrm a diagnosis of TOS, a dynamic Doppler
ultrasound examination was performed in both limb adduction
and abduction. This demonstrated stenosis of the left subclavian
artery immediately distal to the clavicle with a signiﬁcant increase
in peak systolic velocity and near-cessation of ﬂow on limb
hyperabduction.
A chest radiograph was performed to identify any possible
extrinsic compression of the subclavian vein. Interestingly, this
revealed a soft tissue mass in the apex of the left lung with no
bone abnormalities, such as a cervical rib, seen (Fig 2). Contrast-
enhanced computed tomography demonstrated the mass to be a
4.8-  11.8-cm ovoid lesion of fat density extending into the chest
wall in keeping with an apical extrapleural lipoma (Fig 3). The
lesion was seen to be causing extrinsic compression of the left sub-
clavian vein at the level of the ﬁrst rib (Fig 3, b). A segment of the
subclavian artery in between the scalenus anterior muscle and the
ﬁrst rib was also being impinged by the lesion (Fig 3, a).
Surgical technique and follow-up. The patient underwent
elective surgery for excision of a presumed left axillary lipoma in
September 2014. A supraclavicular incision was made, and the li-
poma was identiﬁed deep to the supraclavicular fat pad with its
apex extending into the axilla and upper thorax. Blunt dissection
was used to separate the lipoma from the subclavian vessels. The
neurovascular structures were preserved, and rib resection was
not required. The wound was closed using Vicryl and Monocryl
sutures. Subsequent histologic evaluation conﬁrmed the lesion to
be a lipoma. Postoperative imaging was not deemed necessary,
given the complete excision of the lipoma and preservation of
the underlying vasculature. The patient was seen in clinic a few149
Fig 1. Digital subtraction venography of the left upper limb. a, The view taken on upper limb adduction demonstrates
a small cluster of superﬁcial veins, but they are unremarkable with respect to venous occlusion. b, On upper limb
abduction, there is tapering of the subclavian vein at the level of the ﬁrst rib.
Fig 2. Chest radiograph demonstrates a soft tissue mass in the
apex of the left lung with the absence of a cervical rib or any other
predisposing bone abnormality.
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disappearance of the upper limb varicosities.
DISCUSSION
Presentation and classiﬁcation. TOS can have a var-
ied clinical presentation, including pain, paresthesia, claudi-
cation, and weakness, owing to the different structures in
the thoracic outlet that may be compressed. Hence, it
can be classiﬁed as arterial, venous, or neurogenic, with
the last being the most common.2
TOS can affect a wide cohort of patients but is more
commonly seen in the younger, physically active popula-
tion, in whom it may be associated with occupational or
athletic repetitive actions involving shoulder hyperabduc-
tion.3 Other common causative factors include congenital
bone abnormalities, such as cervical ribs, as well as
neoplastic and inﬂammatory processes.4
Radiologic investigation. Given its multifaceted pre-
sentation and the complex relationship of the anatomicstructures involved, the diagnosis of TOS can be chal-
lenging. The difﬁculty of diagnosing TOS on imaging
arises from its transient nature, which may be manifested
only in certain postural positions.
Doppler ultrasound reportedly has a high sensitivity
(70%-100%) and speciﬁcity (93%) for diagnosis of venous
TOS,5 but this may be manifested only in limb abduction,
where a high-velocity waveform is observed. MRI is consid-
ered most efﬁcacious for neurogenic TOS, which is often the
most difﬁcult form to diagnose.6 The detailed appreciation
of soft tissues onMRI may highlight irritation of the brachial
plexus as high signal on T2-weighted sequences.2 The loss
of fat planes surrounding the brachial plexus or close contact
with surrounding bone structures is considered pathogno-
monic of neurogenic TOS.7 In our case, on retrospective
review of the magnetic resonance images, only a small part
of the lipoma could be seen on a T1-weighted sequence.
This ﬁnding in isolation made it difﬁcult to detect the lipoma
initially. Furthermore, both the initial Doppler ultrasound
and MRI were nondynamic studies, which added to the
difﬁculty in appreciating the eventual diagnosis of TOS.
Digital subtraction venography, although invasive, is a
highly useful method for illustrating extrinsic vascular
compression. As seen in our case, when it is performed in
a dynamic fashion with limb abduction, it can elegantly di-
agnose TOS. It also has the beneﬁt of allowing therapeutic
interventions, such as thrombolysis, to be performed in
cases of subclavian vein thrombosis. Whereas venography
provides intricate details about venous obstruction in the
thoracic outlet, it does not reveal any details about the
impinging structure itself.7
Computed tomography angiography is rapidly
emerging as a useful alternative to venography, given its
lack of invasiveness and ability to delineate structures that
may be causing extrinsic venous compression. It may be
performed in both limb adduction and abduction; howev-
er, the reproducibility of symptoms and occlusion with
cross-sectional imaging is not always achieved.8 Hence,
venography currently remains the standard by which to
conﬁdently diagnose central venous occlusion.
Fig 3. Axial slices from contrast-enhanced computed tomography of the thoraxd4.5-  11.8-cm extrapleural lipoma
within the anterior chest wall and abutting the subscapularis and levator scapulae. a, Evidence of extrinsic compression
on the left subclavian artery at the level of the ﬁrst rib, where it is being impinged between the scalenus anterior muscle
and lipoma. b, Lipoma is causing tapering of the subclavian vein at the level of the ﬁrst rib.
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tions, radiographs of the chest and cervical spine can also
highlight several bone and soft tissue abnormalities that
may allude to a diagnosis of TOS. As highlighted by the
radiographically apparent apical lipoma in our case, radio-
graphs should routinely be performed in the context of
TOS.
Management. Conservative management is initially
preferred, particularly in the context of neurogenic TOS,
for which the use of nonsteroidal anti-inﬂammatory drugs
and physiotherapy can achieve resolution of symptoms in
approximately 60% to 70% of patients.2 Emerging therapies
for neurogenic TOS also include the injection of botuli-
num toxin within the interscalene triangle.9 Arterial and
venous forms of TOS are usually treated surgically, which
most commonly involves resection of the ﬁrst rib and a
scalenotomy to decompress the interscalene space.2
In the case of our patient, surgical excision of the caus-
ative lesion was undertaken without the need for rib resec-
tion. Histologic evaluation conﬁrmed the lesion to be a
lipoma. Lipomas are benign encapsulated adipose lesions
accounting for almost 50% of soft tissue tumours.10
Whereas lipomas can potentially occur anywhere, they are
seldom found in a location where they can cause TOS.
Indeed, a survey of the literature reveals only two other
cases of such nature.11,12
CONCLUSIONS
As can be appreciated from this case, the diagnosis of
TOS can be challenging and usually requires a multimodal-
ity imaging approach. The difﬁculty in identifying TOS on
imaging stems from its transient and postural nature, which
is not always reproducible on cross-sectional studies and
hence requires dynamic imaging.REFERENCES
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